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DETAILED ACTION 

1 . The enclosed detailed action is in response to the Application submitted on February 17, 
2004 and the Information Disclosure Statement submitted on July 29, 2005. 

Claim Rejections - 35 USC §101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and xisefiil process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claim 20 is rejected under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter. 

Claim 1 1 which claim 20 depends from is a process claim; claim 20 is an attempt to claim an 
article of manufacture. Clarification is required. If the Applicant is attempting to claim a 
process, then claim 20 should include steps or acts. If the AppHcant is atterr5)ting to claim an 
article of manufacture, then the claim requires a computer readable medium containing 
instructions to perform a series of steps or acts. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
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subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

4. Claim 1-5, 10, 41-45 and 48-49 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Wang et al. (USPN: 5,715,428). 

Regarding claim 1-2, Wang discloses a processing unit that handles processing of snoop related 
communications for a plurality of independent cache units of the processing unit based at least in 
part on whether the snoop related communications are initiated or externally with respect to the 
processing unit (C 5, L 33-43; C 7, L 23-34, L 58-64). 

Regarding claim 3, Wang discloses delaying issuance of an externally initiated snoop to the 
plurality of independent cache units at least until the plurality of independent cache units is 
capable of processing the externally initiated snoop (C 7, L 58-64; when an internal snoop 
request and external snoop request collide, the external snoop requests are delayed since the 
cache units are not able to service the request because the internal snoop request is being 
processed). 

Regarding claim 4, Wang discloses the plurality of independent cache units capable of 
processing the externally initiated snoops after completing processing of one or more previously 
issued snoops (C 7, L 58-64; when an internal snoop request and extemal snoop request collide, 
the extemal snoop requests are serviced after the intemal snoop request). 

Regarding claim 5, Wang discloses the processing unit issuing internally initiated snoops without 
stalling (C 7, L 58-64). 
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Regarding claim 10, Wang discloses each of the plurality of cache units including one or more of 
instruction cache, data cache, L2 cache and L3 cache (Figure 1). 

Regarding claim 41, Wang discloses a plurality of cache units (C 4, L 49-60); and a snoop 
controller to determine whether snoops are initiated externally or internally with respect to the 
plurality of cache units and to issue snoops in accordance with the determination (C 5, L 33-43; 
C 7, L 23-34, L 58-64). 
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Regarding claims 42-44, Wang discloses the snoop controller coordinating issuance of an 
externally initiated snoop to the plurality of cache units, such that the snoop controller delays 
issuance of an externally initiated snoop at least until the plurality of cache units are capable of 
processing the externally initiated snoop to ensure cache unit snoop pipelines conform to 
sequential snoop constraints (C 7, L 57-63). 

Regarding claim 45, Wang discloses the snoop controller issuing internally initiated snoops 
without delay (C 7, L 61-63). ^ 

Regarding claims 48-49, Wang discloses a bus arbiter to arbitrate between intemal events and 
bus events (Figure 1, References 14 and 15; C 4, L 17-21). 

5. Claims 21, 26, 28 and 53, 55, 57-58 are rejected under 35 U.S.C. 102(e) as being 

anticipated by Gupta (USPN: 6,604,1 16). 

Regarding claims 21, 28, 53 and 57-58, Gupta discloses determining if a snoop is extemally or 
internally initiated with respect to a domain (Figure 4, References 422, 424); if the snoop is 
internally initiated issuing the snoop from the intemal first cache unit that initiates the snoop to 
an intemal second cache unit, wherein the first and second cache units are of domain and 
supplying an intemal snoop response from the second cache unit to the first cache unit (C 7, L 
1 5-23); and if the snoop is externally initiated, issuing the extemally initiated snoop response 
from the second cache unit to the first cache unit, generating a processing unit response based at 
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least in part on responses from the first and second cache units and supplying the processing unit 
response at least to the source of the externally initiated snoop (C 7, L 24-32). 

Regaiding claim 55, Gupta discloses a bus arbiter to arbitrate internal events (memory ) and bus 
events (memory), wherein the bus ai'biter handles bus events with priority over internal events 
(Figure 1, Reference 10). 

Claim Rejections - 35 USC§103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 6-9, 1 1-16, 19 and 46-47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wang (USPN: 5,715,428) in view of Hoover et al. (USPN: 5,805,837). 
Regarding claims 6-9, 1 1, 15 and 19, Wang discloses the limitations cited above in claim 1, 
however, Wang does not disclose gathering responses to externally initiated snoops from a 
plurality of independent cache units and generating a snoop response for the processing unit 
based at least in part on the gathered independent cache units' snoop responses. However, 
Hoover discloses gathering responses to snoop request (s) from a plurality of independent cache 
units and generating a snoop response for the processing unit based at least in part on the 
gathered independent cache units' snoop responses (C 7, L 37-42), This feature taught by 
Hoover provides efficiency by reducing wiring/tracing and the number of signals required to 
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transfer snoop responses to an external device. Hence, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use Hoover's teachings in the 
system taught by Wang for the desirable purpose of efficiency. 

Regarding claims 12 and 14, Wang and Hoover disclose storing snoop address in respective 
snoop queues (Wang - C 12, L 20-25). 

Regarding claim 13, Wang and Hoover disclose delaying issuance of the snoop addresses that 
correspond to an extemally initiated snoop at least until the cache units have completed prior 
pending snoop processing (Wang - C 7, L 30-35). 

Regarding claim 16, Wang and Hoover disclose the snoop responses in accordance with a cache 
coherency protocol that includes one or more of a MOESI cache coherency protocol, a MESI 
cache coherency protocol, a MOSI cache coherency protocol and a MSI cache coherency 
protocol (Wang - C 5, L 61-67; C 6, entire). 

Regarding claim 18, Wang discloses supplying an internal snoop response to the initiating cache 
unit (C 7, L 40-47). 

Regarding claims 46-47, Wang discloses the limitations cited above, however, Wang does not 
explicitly disclose coherently gathering cache responses to an extemally initiated snoop and 
generating a unified snoop response based at least in part in the gathered cache responses. 
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However, Hoover teaches the concept of coherently gathering cache responses to an externally 
initiated snoop and generating a unified snoop response based at least in part in the gathered 
cache responses (c 7, L 37-42). This feature taught by Hoover provides efficiency by reducing 
wiring/tracing and the number of signals required to transfer snoop responses to an external 
device. Hence, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use Hoover's teachings in the system taught by Wang for the desirable 
purpose of efficiency. 

Regarding claim 50, Wang does not disclose recording addresses. However, it is well known in 
the art to store the addresses of cache misses particularly in a pipelined or multiprocessing 
system to allow merging of multiple request to the same missed address in the cache, which 
improves the performance of the system Thus, it would have been obvious to one of ordinary 
skill in the art to store the addresses of cache misses in the system taught by Wang for the 
desirable purpose of improved performance. 

8. Claims 23, 25 and 61-62 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gupta (USPN: 6,604,1 16) in view of Wang (USPN: 5,715,428). 

Regarding claim 23, Gupta discloses the limitations above, however, Gupta does not explicitly 
disclose the type of cache coherency protocol used in the system Wang discloses the MESI 
protocol to maintain cache coherency (C 5, L 18-32). This protocol provides an efficient way to 
achieve cache coherency. Hence, it would have been obvious to one of ordinary skill in the art to 
use the MESI protocol in Gupta's system for the desirable purpose of efficiency. 
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Regarding claims 25 and 61-62, Gupta does not disclose delaying issuance of the externally 
initiated snoop at least until the first and second cache units have completed processing of one or 
more prior pending snoops. However, Wang teaches delaying issuance of the externally initiated 
snoop at least until the first and second cache units have conpleted processing of one or more 
prior pending snoops (C 7, L 57-63). This feature taught by Wang reduces collisions and thus 
improves the performance of the system. Hence, it would have been obvious to one of ordinary 
skill in the art to use Wang's teachings in the system taught by Gupta for the desirable purpose of 
improved performance. 

9. Claims 56 and 59 are rejected under 35 U.S.C. 102(e) as being anticipated by Gupta 
(USPN: 6,604,1 16) in view of Hoover (USPN: 5,805,837). 

Gupta discloses the limitations cited above in 53, however, Gupta does not disclose merging 
cache responses to externally initiated snoops. Hoover, teaches the concept of merging cache 
responses to externally initiated snoops (C 7, L 37-42). This feature taught by Hoover provides 
efficiency by reducing wiring/tracing and the number of signals required to transfer snoop 
responses to an external device. Hence, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to use Hoover's teachings in the system taught by 
Gupta for the desirable purpose of efficiency. 

10. Claims 27, 54 and 58 are rejected under 35 U.S.C. 102(e) as being anticipated by Gupta 
(USPN: 6,604,116) in view of Abramson et al. (USPN: 5,751,983). 
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Gupta discloses the limitations cited above, however, Gupta does not disclose delaying issuance 
of the snoop if the snoop address overlaps an address of an intemal cache miss of a read or write 
operation at least until arrival of data for the intemal cache miss. However, Abramson teaches 
the concept of blocking [delaying] snoops to an address, which is pending a cache miss (C 1 1, L 
22-34). This concept improves the performance of the system by preventing the system from 
wasting time performing a snoop to an address that is already known to not be in the cache since 
it is to an address which is pending a cache miss. Hence, it would have been obvious to one of 
ordinary skill in the art to incorporate Abramson' s teachings with the teachings of Gupta for the 
desirable pxirpose of improved performance. 
* 

1 1 . Claims 51 and 52 are rejected under 35 U.S.C. 102(e) as being anticipated by Wang 
(USPN: 5,7 15,428) in view of Abramson et al. (USPN: 5,751,983). 

Wang discloses the limitations cited above, however, Wang does not disclose delaying issuance 
of the snoop if the snoop address overlaps an address of an intemal cache miss of a read or write 
operation at least until arrival of data for the intemal cache miss. However, Abramson teaches 
the concept of blocking [delaying] snoops to an address, which is pending a cache miss (C 1 1, L 
22-34). This concept improves the performance of the system by preventing the system from 
wasting time performing a snoop to an address that is akeady known to not be in the cache since 
it is to an address which is pending a cache miss. Hence, it would have been obvious to one of 
ordinary skill in the art to incorporate Abramson' s teachings with the teachings of Wang for the 
desirable purpose of improved performance. 
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Allowable Subject Matter 

12. Claims 3 1 -40 are allowed. 

13. Claims 17, 22 and 24 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly N. McLean-Mayo whose telephone number is 571-272- 
4194. The examiner can normally be reached on Mon, Wed, Thurs (10-4), Tues (9:45 - 6: 15). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on 571-272-4201. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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